MOBILE COMMUNICATION SYSTEM AND COMMUNICATION METHOD FOR 
MOBILE COMMUNICATION SYSTEM 



FIELD OF THE INVENTION 
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The present invention relates to a mobile station and 



a base station performing wireless communication, and a 
mobile communication system including a mobile station and 
a base station, and a communication method for a mobile 



As one of a communication system for the third- 
generation wireless communications ( standardized by ITU-T 
as International Mobile Telecommunications:- 200 0 ,: or 

15 IMT-2000), the W-CDMA (Wideband Code/ Division Multiple 
Access) system has been adopted. In this W-CDMA, various 
techniques are introduced to improve communication quality 
(wireless transmission quality), which include soft 
handover (site diversity), site selection diversity 

20 transmit power control (SSDT) , « and closed-loop 
transmission power control. 

The soft handover is a technique in which a mobile 
station is simultaneously connected, with a plurality of 
base stations through wireless links , and receives signals 

25 from the plurality of base stations using the RAKE receivers . 
At the time of the soft handover, the entire plurality of 
base stations performing the soft handover transmit signals 



communication system. 
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on Dedicated Physical Channels (DPCH), and the mobile 
station receives the DPCH signals from the plurality of 
base stations. 

The SSDT is a method for power control performed at 
5 the timeof the soft handover , to solve a problemof increased 
interference on a downlink (i.e. a link directed to a mobile 
station from a base station) produced by the identical DPCH 
signals being transmitted to the mobile station from the 
plurality of base stations at the time of the sof t handover . 

10 The mobile station selects one of the base stations 
performing the soft handover as a primary cell, whereas 
other base stations are determined as no n -primary .cells . 
Only the primary cell transmits signals on a Dedicated 
Physical Data Channel (DPDCH) in the DPCH , and non-primary 

15 cells do not transmit any DPDCH signals. Among the DPCH 
signals, Dedicated Physical Control Channel ( DPCCH ) 
signals are transmitted for the entire base stations 
performing the soft handover. 

In the SSDT method, a mobile station measures the 

20 received signal code power ( RSCP ) of a Common Pilot Channel > 
(CPICH) transmitted with constant power from each base 
station. The mobile station selects base stations of which 
measurement result is higher than the predetermined 
threshold as soft handover candidate. Among these soft 

25 handover candidates, the mobile station selects the base 
station producing the maximum RSCP as primary cell. By 
changing (updating) the primary cell at high speed, the 
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mobile station can receive the DPDCH with better reception 
quality . 

The closed-loop transmission power control is a power 
control method performed in the following way : Both a mobile 
5 station and a base station measure reception signal quality 
(i.e. transmission signal quality in terms of the 
transmission side ). Depending on the measurement result, 
a transmit power control (TPC) command is transmitted to 
a transmission side so that a reception side "can receive 

10 a signal, with desired quality . The transmission side then 
controls the own transmission power based on the TPC command ; 
This control method aims to solve the f arHto^near vproblem 
and reduce an effect caused by fading fluctuation. As a 
measurement criterion for the receive signal quality ,: the 

15 SIR (signal-to-interference power ratio) is applied. 

Here, in the conventional SSDT, particularly in an 
inner-loop control of the transmission power control on 
the downlink, a mobile station measures the SIR of the DPCCH 
received from a primary cell, compares the measurement 

20 value with a target STR value, and generates a TPG command 
in accordance with the comparison result. The mobile 
station then transmits this TPC command to both the primary 
cell and the non-primary cells through the uplinks (links 
directed to the base stations from the mobile station). 

25 According to the TPC command, the primary cell controls 
transmission power of the DPDCH and the DPCCH on the downlink. 
Meanwhile, the non-primary cells control the transmission 
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power of the DPCCH on the downlink, but do not control the 
transmission power of the DPDCH • 

FIG. 6 shows a state of transmission power control 
on the downlink at the time of the SSDT. A base station 
5 selector 102 provided in a mobile station 100 measures the 
RSCP of the CPICH transmitted from n base stations 200i 
- 200 n (where n is integer no less than 2), and selects 
the base station producing the maximum RSCP value as primary 
cell. The selection result of the primary cell is 
;,10 transmitted to base stations 200 a 200h on uplink feedback 
information (FBI ) ^ in which identification information of 
the base station: indicating the primary cell is included^ 
Thus, each base station 200i - 200 n can identify whether 
the base station of interest is the primary .-cell! or the 

15 non-primary cell. 

An SIR measurement section 103 provided in mobile 
station 100 measures the SIR of the DPCCH transmitted from 
the base station which has been selected as primary cell 
by base station selector 102, among the DPCCH transmitted 

20 from base stations > -2 00i - -200 h . SIR; measurement section 
103 then feeds the measurement result to a TPC bit generator 
104. TPC bit generator 104 compares the measured SIR with 
a target SIR having been set in advance, and generates a 
TPC command based on the comparison result. The generated 

25 TPC command is transmitted to base stations 200i - 200 n . 

In base stations 200i - 200 n , an FBI bit extractor 204 
extracts, from the received data, identification 
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information of the base station having been selected as 
primary cell. Based on this base station identification 
information, a switcher (SW) 203 determines whether or not 
the base station of interest is selected as primary cell. 
5 If the base station of interest has been selected as primary 
cell, the base station concerned outputs a DPDCH data to 
a power controller 202 , whereas if the base station 
concerned is not selected as primary cell, the base station 
concerned does not output any DPDCH data to power controller 

10 202 . • • • ■ • ;• 

Meanwhile, < a TPC bit extractor 205 extracts the TP C 
command f romvt he received data, and then feeds the TPC 
command to power controller 202. Power controller 202 
controls the transmission power of the ^PCCH according to 

15 the TPC command. Power controller 202 further controls the 
transmission power of the DPDCH in case the DPDCH data is 
supplied from switcher ( SW) 2 03 according to the TPC command . 
These power-controlled channel data are transmitted to 
mobile station .100 

.20 The power control by power controller 2 02 is performed 

using the same control method, irrespectively of whether 
the base station concerned is the primary cell or the 
non-primary cell, according to the same TPC command (that 
is, the same increase/decrease amount of power based on 

25 the same increment /decrement ) . FIG. 7 shows such a 
conventional power control method in a tabular form. Both 
the primary cell and the non-primary cell increase the 
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transmission power by 1 dB when the TPC command indicates 
'1', or decrease the transmission power by 1 dB when the 
TPC command indicates '0'. 

As such, in the conventional SSDT method, the primary 
5 cell selection is performed independently of the 
transmission power control. Namely, the primary cell 
selection is determined being referenced from the RSCP of 
the CPICH, whereas the transmission power control is 
performed by use of the TPC command determined by 

10 referencing the SIR of the DPCCH. Moreover,: the TPC command 
is transmitted on each time slot bases , and theref ore the: 
transmissionpower control is updated at each time interval 
T of the time slot ( for example, T = 0 .667 ms ) . In contrast, 
the primary cell selection information is transmitted using 

15 no less than three time slots, and therefore the primary 
cell is updated at time intervals three times as long as 
the time interval T. 

Now, according to the aforementioned method in which 
the primary cell selection and the transmission power 

20 control* are performed independently ; there lies a problem 
that an optimal primary cell selection cannot always be 
guaranteed . 

More specifically, although the base station 
transmitting the DPDCH signals with better quality has to 
25 be selected, according to the conventional method, the 
criteria applied for the transmission power control which 
effects the communication quality is different from the 
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criteria for the primary cell selection. As a result, there 
may be cases that a base station which provides better 
communication quality be not selected as primary cell. 
Also, because the period of updating the primary cell 
5 is longer than the period of updating the transmission power 
control, there may be cases that updating the primary cell 
cannot follow the change of transmission power . As a result, 
a base station providing larger transmission power may not 
. be selected as primary cell. 

10 Further, because the primary cell update period: is 

long, there may also be cases that updating the sprimaxy 
cell cannot; follow fading fluctuations . This may : also- 
impede to receive the DPDCH signal transmitted from a base 
station providing larger transmission power . 

15 Also, conventionally, as having been illustrated in 

FIG. 1, both the primary cell and the non-primary cells 
perform identical transmission power control based on the 
common TPC command, which may possibly make it difficult 
to switch over f rom the primary cell to a non-primary cell . 

20 This may reduce effect of high-speed cell selection 
obtained by a rapid switchover of primary cell to more 
optimal base station. 

Moreover, because generally lower communication 
quality is provided by a non-primary cell than by the primary 

25 cell, the transmission error rate for a TPC command may 
possibly be increased on the uplink also. In such a case, 
there arises a problem that the base station may perform 
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transmission power control based on an incorrect TPC 
command • As a result , greater transmission power difference 
than transmission loss difference may be produced between 
a plurality of base stations which are soft handover 
5 candidates. This may produce increased interference among 
the downlinks. 

To cope with this problem, a method has been proposed 
in the Technical Report of. IE ICE , RCS 2000-164 j published 
by the IEICE (the Institute of Electronics , Information 

10 and Communication Engineers ) . According to the proposed: 
method/ which has been- referred to as , SIDTPC (site 
independent diversity transmit power control );., a: mobile- 
station measures the SIRof the signal from each base station 
after the RAKE receiver, and generates the TPC command so 

15 that each base station can perform independent transmission 
power control; 

However, according to this method having been proposed, 
it becomes necessary to provide a large amount of bits in 
a TPC command to be transmitted in the uplink DPCCH, which 

20 becomes as many as the number of base stations, as compared 
with the conventional method . Or , in order to make the number 
of the TPC command bits identical to the conventional method , 
the transmission power control period becomes longer, which 
may deteriorate capability to follow fading fluctuations. 

25 

DISCLOSURE OF THE INVENTION 
Considering the above-mentioned background, it is a 
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first object of the present invention to enable selection 
of a base station which transmits a user data signal with 
better quality , in a communication condition such that the 
user data signal is transmitted with power control from 
5 one base station selected from among a plurality of base 
stations by a mobile station. 

It is a second object of the present invention to enable 
updating ( switching ) from the selected base station at high 
speed. 

10 In order to attain the above-mentioned first object, 

according to a first aspect of the present invent ion, r > a 
mobile station has radio channels being set between - the 
mobile station and a plurality of base stations, and 
performs communication with the plurality of base stations., 

15 in a communication condition such that, one base station 
selected among the plurality of base stations transmits 
a user data signal which transmission power is controlled, 
and that the plurality of base stations including the 
selected base station transmit signals Including a control 

20 data signal which transmission power, is controlled in a 
similar way as the user data signal. The mobile station 
includes: a measurement section measuring, on a basis of 
each base station, quality of the control data signal 
transmitted with the transmission power controlled; a 

25 selector selecting the base station transmitting the user 
data signal, based on the quality of the control data signal 
from each base station measured in the measurement section; 
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and a transmitter transmitting identification information 
for identifying the base station selected by the selector, 
to the plurality of base stations. 

In regard to the above-mentioned quality measurement, 
5 signal-to-interference power ratio is used in one 
embodiment of the present invention, or reception power 
is used in another embodiment. _ 

According to the first aspect of the present invention/ 
the transmission of the user data signal from the base 
10 station with transmission power controlled is performed 
based on the quality of the control data: transmitted with 
the transmission power controlled in a •similar way:as t-he 
user data signal. Therefore, as for the transmission of 
the user data signal, it becomes possible to select the 
15 base station which can transmit user data signal with the 
best quality/ and accordingly, the mobile station can 
receive this user data signal with the best quality. 

Preferably, the mobile station further includes a 
generator which has preset target quality and compares the 
- 20 target quality with the quality of the base station selected' 
by the selector among the quality sets measured by the 
measurement section, generating power control information 
instructing to decrease the transmission power in case of 
the latter having better quality than the former, and 
25 instructing to increase the transmission power in case of 
the former having better quality than the latter. 

In this way, the selection of the base station 
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transmitting the user data signal and the generation of 
the power control information are performed based on the 
quality of the identical control data signal. Namely, the 
criterion for the base station selection and the criterion 
5 for the power control information determination are 
commonized (unified). 

Preferably, the mobile station further includes a 
generator generating power control inf ormation indicating 
how the transmission-power of the plurality of base stations 

10 is to be controlled, based on the quality of the base station 
selected by the selector among the quality sets measured 
by the measurement section. The transmitter ^stores- the. 
power control information generated by the generator, as 
well as the identification information, into each time slot 

15 in a frame having a plurality of time slots, and transmits 
the power control information and the identification 
information to the plurality of base stations. 

In this way, the identification information of the 
base station transmitting the user data signal is 

20 transmitted in* each time slot. Therefore* by use of each 
time slot data, it becomes possible to select the base 
station transmitting the user data signal . Thus , it becomes 
possible to select the base station (updating, or 
substitution, of the base station) more rapidly than in 

25 the conventional method, and the aforementioned second 
object of the present invention can be achieved . As a result , 
it becomes possible to make the base station selection 
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follow fading variations. 

According to a second aspect of the present invention , 
a base station has radio channels being set between the 
base station and a mobile station, and transmits a user 
5 data signal which transmission power is controlled to the 
mobile station only when the base station of interest is 
selected by the mobile station, and also transmits > to the 
mobile station/ signals including a control data signal 
which transmission power is controlled in a similar way 

10 : as the user data signal, irrespective of whether or .not 
i the mobile station of interest is selected . Th e b as e s t a t io n 
includes : a receiver receiving identif ication inf ormation 
transmitted from the mobile station, representing the base 
station which is selected by the mobile station based on 

15 the quality of the control data signal transmitted with 
the transmission power controlled; and a transmitter 
transmitting the user data signal to the mobile station 
only when the identification information represents the 
base station of interest. 

20 - « According to the second aspect of the present invention/ 
a communication method for a base station is disclosed. 
The communication method is performed in each plurality 
of base stations, in a communication condition such that 
radio channels are set between the plurality of base 

25 stations and a mobile station, that a user data signal is 
transmitted which transmission power is controlled to the 
mobile station from one base station selected among the 
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plurality of base stations, and that control data signals, 
which transmission power is controlled in a similar way 
as the user data signal, are transmitted to the mobile 
station from the plurality of base stations including the 
5 selected base station. The communication method includes : 
receiving identification information, transmitted from 
the mobile station, representing the base station which 
is selected by the mobile station based on the quality of 
the control data signal with the transmission power 
.10 controlled; ..and when the identification information 
represents) the base station of interest , transmitting the 
user data signal with the; transmission power controlled > 
and also transmitting the control data signal with the 
transmission power controlled, whereas when the 

15 identification information does not represent the base 
station of interest, transmitting the control data signal 
with the transmission power controlled, without 
transmitting the user data . 

According to a second aspect of the present invention , 

20 the base station transmitting the user data signal is 
selected by the mobile station, based on the control data 
signal with the transmission power controlled similar to 
that performed against the user data signal. Thus, it 
becomes possible to select the base station capable of 

25 transmitting the user data signal with the best quality, 
and the mobile station can receive the user data with the 
best quality . 
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Preferably, each of the base stations further receives 
in the receiver the power control information determined 
by the mobile station based on the quality of the control 
data signal, indicating how the transmission power is to 
5 be controlled. The base station further includes a power 
controller which controls transmission power of both the 
user data signal and the control data signal, based on the 
power control information received by the receiver. 

In this way, similarly to the first aspect, both the 
:...:10 selection of the base station transmitting the user data 
. f signal and the generation of the power control information 
for, the : power • cpntrolvvof the base station are performed; 
based on the same control data signal quality, and. thus 
the criterions arei commonized (unified).. 
15 Further, preferably, the identification, information 

of the base station transmitting the user data signal \is 
received in each time slot of a frame having a plurality 
of timing sets. Thus, it becomes possible to select the 
base station transmitting the user data signal in each time 
20 slot. This enables faster base station selection -(update 
of the base station) than in the conventional method. As 
a result , updating the base station becomes easier to follow 
fading fluctuations than in the conventional method. 

In the second aspect of the present invention, 
25 according to a first preferred embodiment, when the 
identification information represents the base station of 
interest, the power controller controls to increase the 
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power in case of the power control information instructing 
increase of power, and to decrease the power in case of 
the power control information instructing decrease of power , 
whereas when the identification information does not 
5 represent the base station of interest, the power 
controller controls to increase the power in case of the 
power control information instructing increase of power 
and maintains the present power in case of the power control 
information instructing decrease of power. 

10 According to a second preferred embodiment , when the 

; ^ j identif ication information represents the base station of ■ 
L*.:.w r. y interest , : the power -controller controls to? increase: the ■ 
power in case of the power control information instructing 
increase of power , and to decrease the power in case of 

15 the power control information instructing decrease of power , 
whereas when the identification information does not 
represent the base station of interest , in case of the power 
control information instructing increase of power, the 
power controller controls to increase the power with a 
•* <: 20 smaller increment .tha*n« the increment of when?', the • ^ 
identification information represents the base station of 
interest, and in case of the power control information 
instructing decrease of power, the power controller 
controls to decrease the power with a smaller decrement 

25 than the decrement of when the identification information 
represents the base station of interest. 

According to a third preferred embodiment, when the 
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identification information represents the base station of 
interest, the power controller controls to increase the 
power in case of the power control information instructing 
increase of power, and to decrease the power in case of 
5 the power control information instructing decrease of power, 
whereas when the identification information does not 
represent the base station of interest, the power 
controller ^controls to maintain the present power un case 
of the power control information instructing either 

10 increase or decrease of power; .... , 

As such , according to these preferred embodiment s, 
it is set to perform dif ferent power, control ^between; ;in 
the base station selected by the mobile station and in the 
base station not selected. Therefore, it: :-v becomes 

15 unnecessary for the mobile station to generate and transmit 
individual power control information f or each base station . 
This enables reduction of power control information field 
in each time slot . 

Also, with regard to the transmission power control 

20 \ method based* on the power control information, the method 
employed for the base station selected by the mobile station 
differs from the method for other base stations not selected . 
Accordingly, the transmission power control results in 
higher probability of any base station not selected 

25 becoming substituted for the base station having been 
selected. In other words, updating the base station 
selection is promoted . Moreover, even when incorrect power 
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control information is transmitted due to an uplink 
transmission failure, the transmission power difference 
between the base station selected and the base stations 
not selected can be prevented from extending more than the 
5 degree of transmission loss difference. As a result, 
increase of the interference on the downlink can be avoided. 

According to a third aspect, in a mobile communication 
system having a plurality of base stations and a mobile 
station, with radio channels being set between the 

10 plurality of base stations and the mobile station , in which 
a user data signal is transmitted with transmission power 
^con-trol:l:ed'-'to^heomo:bile^E|ta-tiori from one base station: 
selected among the plurality of base stations , and control 
data signals, which transmission power is controlled in: 

15 a similar way as the user data signal, are transmitted to, 
the mobile station from the plurality of base stations 
including the selected base station, the mobile station 
includes: a measurement section measuring quality of each 
control data signal. on a basis of each base station; a 

20 selector* selectingvthe base station transmitting the user 
data signal , based on the quality of the control data signal 
from each base station measured in the measurement section; 
and a transmitter transmitting identification information 
for identifying the base station selected by the selector 

25 to the plurality of base stations. Each plurality of base 
stations includes a transmitter transmitting the user data 
signal to the mobile station only when the identification 
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information transmitted from the mobile station represents 
the base station of interest. 

According to the third aspect, in a communication 
method for a base station among a plurality of base stations , 
5 with radio channels being set between the plurality of base 
stations and a mobile station, performed in a communication 
condition such that a user data signal which transmission 
power is controlled is transmitted to the mobile* station 
from one base station selected among the plurality of base 
10 stations > and that control data siignals:, Which transmission 
ws>..i.\ power is controlled in a similar way as the user data signal 
vcr ■„ are transmitted to the mobile station from the plurality 
of base stations including the selected base .station> 
mobile station : measures quality of ; the control data 
15 signals on a basis of each base station; selects the base 
station transmitting the user data signal, based von the 
measured quality of each control data signal transmitted 
from each base station; and transmits identification 
information for identifying the selected base station; to 
v„ 20 the plurality of base stations / and each ^plurality of base 
stations : when the identification information transmitted 
from the mobile station represents the base station of 
interest , transmits the user data signal which transmission 
power is controlled based on the power control information 
25 to the mobile station, and also transmits the control data 
signal with the transmission power controlled , whereas when 
the identification information does not represent the base 
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station of interest , transmits the control data signal with 
the transmission power controlled, without transmitting 
the user data. 

According to this third aspect , it is possible to obtain 
5 the same functions and effects as in the first and second 
aspects of the present invention. 

According to another aspect, a mobile station 
; performing communication with a plurality of base stations- 
includes:. a measurement section measuring , on a basis of 
10 each base, station f quality of control data •signals which 
are transmitted • f rom i the plurality . of base stations 
y addressed to ytheo mobile : station of 'interest and which: 
transmission power is controlled; a. selector selecting a- 
base station transmitting a user. data signal addressed to 
.15 the mobile station of interest, based: on the quality of 
the control data signals which are addressed to; the mobile 
station of interest and measured in the measurement 
section; and a transmitter transmitting identification 
information for identifying the base station selected by 
:/20 the selector, to the plurality of base stations . ' 

Further, according to still another aspect of the 
present invention, a base station performing communication 
with a mobile station includes: a receiver receiving 
identification information transmitted from the mobile 
25 station, representing the base station which is selected 
based on quality of control data signals which transmission 
power is controlled; and a transmitter when the 
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identification information represents the base station of 
interest, transmitting with the transmission power 
controlled, both a user data signal addressed to the mobile 
station and the control data signal addressed to the mobile 
5 station, whereas when the identification information does 
not represent the base station of interest , transmitting 
the control data signal addressed to the mobile station 
with the transmission power controlled, without 
transmitting any user data addressed to the mobile station 
--.10 of interest . -v u. . 

Still further/, according to another aspect of the 
,> presents: invention^ ' in a mobile communication;, system 
performing communication between a plurality of base 
stations and a mobile station , the mobile- station.: measures: 
15 quality of control data signals, which are transmitted with 
the transmission power controlled from the plurality of 
base stations and addressed to the mobile station of 
interest, on a basis of each base station; selects the base 
station transmitting a user data signal addressed to the 
20 mobile station of interest, based' on- the measured quality 
of the control data signals which are transmitted from the 
plurality of base stations and addressed to the mobile 
station of interest; and transmits identification 
information for identifying the selected base station, to 
25 the plurality of base stations. The base station: when the 
identification information transmitted from the mobile 
station represents the base station of interest, transmits 
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with the transmission power controlled, both the user data 
signal addressed to the mobile station and the control data 
signal addressed to the mobile station of interest, whereas 
when the identification information does not represent the 
5 base stat ionof interest, transmits the control data signal 
addressed to the mobile station of interest with the 
transmission power controlled, without transmitting any 
user data addressed to the mobile station of interest • : 
Further scopes and features of the presentdnvention 
10 will become more apparent by the following description of: 
the embodiments with the accompanied drawings v< ; 

BRIEF DESCRIPTION OF THE DRAWINGS . 
FIG. 1 shows a block diagram illustrating a: portion; 
15 of the mobile communication system according ; to an 
embodiment of the present invention . h 

FIG. 2A shows a frame format of an uplink DPCH (DPDCH 
and DPCCH) . 

FIG. 2B shows another frame format of an uplink: DPCCH . 
20 FIG. 3 shows a frame format of a downlink DPGHi-- v- 

FIG . 4 A shows a power control method according to an 
embodiment of the present invention. 

FIG. 4B shows another power control method illustrated 
in a tabular form. 
25 FIG. 4C shows still another power control method 

illustrated in a tabular form. 

FIG. 5 shows a block diagram illustrating a portion 
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of a mobile communication system according to another 
embodiment of the present invention. 

FIG. 6 shows an aspect of transmission power control 
for the downlink in case of the conventional SSDT. 
5 FIG. 7 shows the conventional power control method 

illustrated in a tabular form. 

THE PREFERRED EMBODIMENTS OF THE INVENTION : : 
The preferred embodiment of the present invention is . 

10 described hereinafter referring to the charts and drawings 
However / it is: noted: that the following description merely 
exemplifies the embodiments of theip invent ion and 
accordingly the scope of the invention is not; limited to 
:■: the embodiments described below. 

15 FIG. 1 shows a block diagram illustrating a portion 

of the mobile communication system according to one 
embodiment of the present invention; This mobile 
communication system, as an example, employs W-CDMA 
(Wideband-Code Division Multiple Access) / the 

20 communication standard of the third generation wireless 
communications (IMT-2000). The mobile communication 
system is provided with a mobile station 1 ; n base stations 
(where, n is an integer no less than 2) 2i - 2 n/ and a radio 
network control unit (base station control unit) 3. 

25 Mobile station 1 is exemplified by portable telephone, 

automobile telephone, and personal digital assistance, 
which perform radio communication with the entire base 
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stations 2i - 2 n , or a portion thereof, using the Code 
Division Multiple Access (CDMA) . This mobile station 1 is 
provided with a receiver 11, m SIR measurement sections 
12i - 12 m (where, m is an integer no less than 2), a base 
5 station selector 13 , a switcher (SW) 14, a TPC bit generator 
15, a transmitter 16, and antennas 17, 18 i 

Antenna 17 receives downlink signals (data) 
transmitted from base stations 2i - 2 n (hereafter each base 
station 2i - 2 n is - generically referred to as base station 

10 2 , except f or: -the: ^ cases ; particularly, necessary; ;t-o 
distinguish > using 2 GHz-band radio waves v Antenna: 17 then: 
supplies the ^ecei^ed data to receiver ill?. Antenna 18 ; 
transmits uplink data supplied from transmitter 16 to base 
station 2 using the 2 GHz-band radio waves .J Here, / these 

15 antennas 17, 18 may otherwise be combined into a single 
antenna for both transmission and reception use. r 

The physical channels for the signals to be transmitted 
on the downward direction (downlink) include Dedicated 
Physical Channel ( DPCH ) , Common Pilot Channel ( CPtfCH ) etc • 

20 The physical "channels for the signals on f the upward 
direction (uplink) include Dedicated Physical Channel 
(DPCH), Physical Random Access Channel (PRACH), etc. 

Each channel includes frames (radio frames) each 
having a plurality of time slots, and communication data 

25 are conveyed in these time slots. Each frame has a length 
of, for example, 10 ms, in which 15 time slots are included. 
Both the uplink DPCH and the downlink DPCH are 
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individually assigned for each mobile station, and have 
Dedicated Physical Data Channel (DPDCH) and Dedicated 
Physical Control Channel (DPCCH). 

One or more DPDCH are assigned for mobile station 1 
5 which uses the DPCH , for use in conveying user data (voice 
data, character data, image data, etc.) of a user who uses 
mobile station 1 Meanwhile , one DPCCH is assigned for 
mobile station 1 which uses the DPCH/ for use in conveying 
physical-layer control data in the DPCH-. In theidownlink, » 
10 the DPDCH'.and the DPCCH are time^multiplexed within: one: 
• time slotv, whereas in the; uplink, t he : DPDCE and* thevDPCG H 
. are I/Q-multiplexed ron a- f rame-by-frame basis * :j; -.a 

At the time of the SSDT (site selection diversity 
transmit power control ) , the DPDCH is ; set only .between; 
15 mobile station 1 and base station 2 having been selected 
. as primary cell ( hereafter referred to as primary cell 2 ) , 
whereas the DPDCH is not set between mobile station 1 and 
base station 2 determined as non-primary cell (hereafter 
referred to as. non-primary cell 2). ? ' •■■«.• 

20 FIG. 2A shows the frame structure of the uplin^ktDPGH 

(DPDCH and DPCCH). As described earlier, each radio frame 
has a plurality of time slots (15 time slots, TS ) . Each 
time slot includes I/Q-multiplexed data of the DPDCH and 
the DPCCH. 

25 The DPDCH includes user data, as described earlier. 

The DPCCH includes a pilot bit of a known pattern used for 
channel estimation in the pilot symbol aided coherent 
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detection, a transport format combination indicator (TFCI ) , 
a transmit power control (TPC) bit (or TPC command) of base 
station 2, and feedback information (FBI). 

One bit is assigned for the TPC bit. In this TPC bit , 
5 ' 1 ' is set when the transmission power of base station 2 
is to be increased, while '0' is set when the transmission 
power of base station 2 is to be decreased. 
^ Further j according to the embodiment; fast * cell* 

selection (FCS) bits (or FCS command ) are included ii.n the 
: .10 uplink DPCCHi These FCS bits mayr be .included in; tlie FBI^ 
f ield shown in FIG. 2A, or accommodated in an *FCS field//: 
, as shown in FIG. 2B> when the FCS field i&iprovided separately: ; 
from the FBI field in the time slot (for example ,1 as in 
the case of the extended 3 GPP specification; the 3rd 
15 Generation Partnership Projects.) . ... ... 

The FCS bits represent identification information 
indicating primary cell 2 selected at the time of the SS DT. : 
As this identification information, for example, a 
temporary cell ID assigned for each base station- 2 at the 
: . 20 time of the SSDT is Hised . Namely ,:.» the base station having 
the temporary cell ID represented by the FCS bits is the 
primary cell, and other base stations are the non-primary 
cells. 

FIG. 3 shows the frame structure of the downlink DPCH. 
25 Similarly to the uplink DPCH, the downlink DPCH radio frame 
includes a plurality of time slots (15 time slots, TS). 
In each time slot of the downlink DPCH, the DPDCH and 
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the DPCCH are time-multiplexed , as described before. The 
DPCCH includes TPC bit, TFCI, and pilot bit for mobile 
station 1. 

Now, receiver 11 performs amplification, de-spreading, 
5 RAKE combining , frequency conversion, A/D conversion, etc. 
against the signals received by antenna 17. Receiver 11 
supplies the DPDCH data included in the reception signal 
to a data processor, and supplies the DPCCH data to SIR 
measurement sections 12i - 12 m . .w -\. ' ; 

10 Data processor performs predeterminedprocess .against 

the DPDCH data , and thereafter output si voice data .:dLncl.-udedv 
in the data ;:to; ai speaker 1 etc •• ( not s?hown)Vvand -displays; 
character data, image data, etc . included in the data onto 
a display unit ( not s hown ) such as a liqif id crystal display . 

15 The reception signal of the DPCCH is Rake-combined 

by receiver 11 on a basis of each base station 2 , and 
thereafter demultiplexed into the DPCCH data of each base 
station 2 . The demultiplexed DPCCH data of each base station 
2 is supplied to each SIR measurement sect ions : 12 1 <«- 12 m ^ 

20. For example, the DP<CCH of base station 2i is osuppJiied to 
SIR measurement section 12i, the DPCCH of base station 2 2 
is supplied to SIR measurement section 12 2 / and so on. 

The above value m is set equal to the number of base 
stations 2 to be selected as candidate for soft handover, 

25 i.e. the number of the active sets. Therefore, in ordinary 
cases, m is set smaller than n (m < n) . Further, even on 
receipt of signals from more than m base stations 2 , receiver 
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11 selects the radio waves received from m base stations 
2. Thereafter receiver 11 performs RAKE combining against 
the signals received from each base station 2 , and supplies 
the Rake-combined signals to SIR measurement sections 12i 
5 - 12 m . 

Here, the active sets are updated pferiodically , as 
mobile station 1 moves . Also , when one cell is divided into, 
a plurality of sectors , each divided sector is assigned 
as active set. 

10 SIR measurement : sections ; 1 2 1 - :■; 1 2 m • (hereafter 

generieally referred? to as SIR measurement section 12 vv 
except -for the: cases when ■discriminatiqri: is required in 
particular) measure: an SIR (signal-to-interference power 
ratio) of Lthe received DPCCH data corresponding^ to each; 

15 base station 2 on a time slot basis , and supplies the SIR 
measurement value for each time slot to base station 
r selector 13 and switcher 14. : ■ 

Base station selector 13 determines the maximum value 
of the SIR by comparing m SIR data supplied from S,IR 

20 measurement section 12 .< Base station ss electors 13 then 
selects base station 2 corresponding to the maximum SIR 
value as primary cell. Thereafter, base station selector 
13 supplies identification information representing the 
selected primary cell (for example, temporary cell ID) as 

25 the FCS bits to switcher 14 and transmitter 16. 

Here, the identification information assigned to each 
base station 2, for example the temporary ID, is notified 
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in advance both to base station 2 and mobile station 1 from 
radio network control unit 3. In addition, when there are 
two or more base stations 2 producing the identical maximum 
SIR value, any arbitrary one of base stations 2 is selected 
5 as primary cell. Base stations 2 other than primary cell 
2 become non^primary cells. 

According to the FCS bits supplied by base station 
selector 13, switcher 14 sets the own switch condition so 
that the SIR of primary cell 2 indicated by the FCS bits 

10 is output to TPC bit generator 15 . Thu s the maximum SIR 

- value is supplied *tOi TPC bit generator 15 via switcher :1 4. 

; In TEC bit generator 15 «, a target SIR determined iby i 
non-illustrated buter-loop transmission power control is 
set in advance . TEC .bit generator 15 ^compares the maximum 

15 SIR value supplied from switcher 14 with the preset target 
SIR. When the maximum SIR value is greater than; the target 
SIR/ TEC bit generator 15 outputs to transmitter 16 the 
TEC bit '0' (DOWN bit) , which is an instruction to decrease 
the transmission power . When the maximum SIR value is 

20 smaller than ?t he target SIR, TPC bit generator 1:5 outputs:, 
to transmitter 16 the TEC bit '1' (UE bit), which is an 
instruction to increase the transmission power. When the 
maximum SIR equals to the target SIR, whichever instruction 
of increasing or decreasing the transmission power is 

25 applicable. One of the instructions is set in advance in 
TEC bit generator 15. 

The DEDCH data supplied from the data processor, as 
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well as data related to other channels (not shown) , is input 
to transmitter 16, in addition to the FCS bits supplied 
from base station selector 13 and the TPC bit supplied from 
TPC bit generator 15. The DPDCH data includes voice data 
5 input by the user from a microphone (not shown) , image data 
input from an imaging device such as a CCD camera/ and the 
.like. - o « - .•■.■-„.■.•:■■ 

Transmitter 16 performs process ing against these input 
data, such as frequency conversion, spreading, D/A > 
10 conversion , orthogonal modulation,: and ampl if icat ion .: 
Transmitter 16 then transmits the processed tdata vto base ' 
f-v ;-\ station ^2 ^ia antenna 18 .. • ^.LiiM':.::, va^iI,;;. i-.:;- vi 

The TPC bit and the FCS bits are transmitted on the 
DPCCH as shown in: FIGS . 2 A;, 2B explained xearlier . i: r ; 
15 The TPC bit consisting of one bit is included in each 

time slot in one frame (for example, each ■ time slot in 15 
time slots) . Using this TPC bit transmitted in each -time 
slot , base station 2 can perform transmission power control , 
as will be described later; For example, in -case -t hat one - 
20 frame length- ( in terms of time); is 10 ms, and one f rame 
includes 15 time slots (i.e. 1 time slot = 0 .667 ms), the 
transmission power control is performed at the rate of 1 , 500 
times per second. 

Also, as for the FCS bits, the entire bits are included 
25 in each time slot in one frame. Namely, in one time slot, 
the FCS bits necessary for identifying each of m base 
stations 2 of active sets are included. For example, when 
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m = 8, the FCS bits of at least 3 bits are included in one 
time slot. Thus, using the FCS bits included in one time 
slot, each base station 2 can determine whether the base 
station concerned is selected as primary cell . As a result , 
the primary cell is updated at the same intervals as the 
power control is perf ormed using the TPC bit ( for example 
1,50 0 times per second ). Thus , high-speed cell selection 
is -achieved; ■ - 

Now, each base ; station 2v - 2 n has the identical 
conf igur at ion , in'c l uding t ransmitt er 21 1, ;ppwer cont rol 1 erv 
2 2 ^switcher ( SW ) 2 3 > FCS bit extractor 2 4 p TPC;bit;extractpr H 
2 5 , receiver 2 6, > and antennas 27, 28 . iv;:-.. : o , > ; a 

Antenna 28 receives uplink signals ( data ) transmitted 
f rom, mobile :statdoin;l ,t using the 2 GHznband radio /waves ,r 
and supplies the received data to a receiver 2 6. Antenna 
2 7 transmits downlink signals (data) supplied f rom 
transmitter 2 1 to mobile station 1 , also using the 2:GHz-bahd 
radio waves. These antennas 27 , 2 8 may otherwise be combined 
into a single antenna for both transmission andJreception 
use.' . i •. " - ytr- r . . . • .• '■ -a 

Receiver 26 performs the same processing against the 
reception data as receiver 11 in mobile station 1 described 
earlier. Receiver 26 then supplies the received DPDCH data 
to radio network control unit 3, and also supplies the 
received DPCCH data to TPC bit extractor 25 and FCS bit 
extractor 24. 

Radio network control unit 3 transmits the received 
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DPDCH data to the base station 2 concerned, or another base 
station 2, or a non-illustrated core network. This 
reception data is finally transmitted to another mobile 
station, or a server, terminal, etc, in another 
5 communication network (for example, the Internet) 

TPC bit extractor 25 extracts the TPC bit: from each 
time slot of the DPCCH,. and supplies the extracted TPC bit* 
to power controller 22. FCS bit extractor 24 extracts the 
FCS bits f r,om< each time slot of the DPCGH, and supplies 

10 : the extracted FGS bits ;to switcher;2 3 :and power coht roller- 
v- ••-.2 2.- :•- -i H , :c'vO : ^, 

Thie transmission data of the DPDCH supplied^f rom^radio 
network controLunit. 3 is input to switcher 23 in addition 
to the FCS bits r supplied from FCS bit extractor Z.2A ^ ; 

15 Switcher 23 determines whether the FCS bits- supplied 

from FCS bit extractor 24 are ident if ication inf ormation 
indicative of the base stat ion concerned . Switcher :23 sets 
the own setting conditions depending on the above 
determination: result , - as described in ;thei ollowingr. If ; 

20 the identification inf ormation represented by the FCS bits 
specify the base station concerned (in other words; if the 
base station concerned has been selected as primary cell) , 
switcher 23 supplies the DPDCH transmission data to power 
controller 22. On the other hand, if the identification 

25 information represented by the FCS bits does not specify 
the base station concerned (in other words, if the base 
station concerned is a non-primary cell) , switcher 23 does 
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not supply the DPDCH transmission data to power controller 
22. With these settings, the SSDT is performed, arid the 
DPDCH transmission data is transmitted from the primary 
cell only, and not transmitted from any non-primary cells,; 
5 Because the FCS bits are supplied to switcher 23 at 

each, time slot, of the DPCCH, the > above-mentioned 
determination whether the base station? concerned is the 
primary ceil, and the setting whether the DPDCH 
transmission data is to be supplied to power controller 
^ 10 2 2 are per formed *at: the intervals of the time rsiots; (for; 

example, 0.667 ms or 1 ,500 times per second).).; In/suchua 
way , updating of a the ; primary* cell is per formed at it he tinier 
slot intervals.. ' I ; ^ 

When there are: a. plurality of mobilehstations which 

15 are communicating with one base station : 2,, t.the DPDCH 
transmission data with regard to the plurality of ^mobile; 
stations are input to switcher 23. At the^ same time, -the? 
FCS bits and the TPC bit in the DPCCH are transmitted from 
the plurality of mobile stations . In this case, switcher 
? f 20 23 sets vhether or not the DPDCH transmission data for each 
mobile station is to be supplied to power controller 22, 
based on the FCS bits from each mobile station. For example, 
when a mobile station A selects base station 2i as primary 
cell , whereas a mobile station B does not select base station 

25 2i as primary cell, switcher 23 in base station 2 1 supplies 
the DPDCH transmission data for the mobile station A to 
power controller 22, whereas switcher 23 does not supply 
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the DPDCH transmission data for the base station B to power 
controller 22. 

The DPCCH transmission data is also input to power 
controller 22 of base station 2 from radio network control 
5 unit 3, in addition to the TPC bit supplied from TPC. bit 
extractor 25, the FCS;bits supplied from FCS bit extractor 
24 , and the DPDCH transmission data supplied.f rom switcher 

>•* t:2*3 when the base station concerned is ^selected^as primary) 
cell. •..:;•! ..; . ■■ ■« . . - 

10 / Based on the FGS - bits and the TPC bit :input> power 
controller 22 controls the transmission power .: o f ibQ&h* the, 
: DP C G H t r a h s missions da t a and the DPDCHJ t r ansmi s s ion. dat a ^ 
supplied from switcher 23, to increase or decrease this 
transmission, power .v .t ~ :\:: • :■ -..nm- y: ;,^: v ;i: 

15 FIG • 4A shows a power control method according to the 

embodiment of the present invention in a ta b u 1 a r ;f o r m . Power; 
controller 22 in base station 2 determines whether the base 
station concerned has been selected as primary cell, using 
the FCS bits . Also, power controller 2 2 determines whether 

20 the TPCv.bit is ^1/ ^ ( UP bit ) , or: ' 0 ' . . ( DOWN bit ) ; - 

When the TPC bit is '1'; power controller 22 in primary 
cell 2 increases the transmission power of both the DPDCH 
and the DPCCH by 1 dB, whereas when the TPC bit is '0' , 
power controller 22 decreases the transmission power of 

25 both the DPDCH and the DPCCH by 1 dB. 

On the other hand, in non-primary cell 2, switcher 
23 inhibits to input the DPDCH data to power controller 
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22. Accordingly, power controller 22 in base station 2 of 
non-primary cell does not perform the transmission power 
control for the DPDCH ( power control is setoff ) • Meanwhile, 
power controller 22 in non-primary cell 2 performs 
5 transmission power control for the DPCCH in the following 
manner . When the TEC bit is ' 1 ' , power controller 22 
: : increases .the DPCCH transmission power by:l dB.i When the • ;,-.>:■'. 
7 :^ v : v TPC bit is ' 0 ' , power controller 22 neither increases nor * \ r * 

decreases the DPCCH transmission power- (that uisi, the v.; ^ 
; j > 10 increase/decrease ^amount is ±0 r dB) ?«v. -•-•^^v^;.- .uv ; '» 
' i,-. Additionally >: as for the transmissionvpower >v a^niupper: : : 

:^vvi. v ..a^T.^.:v. . limit is setud_n • advance .in power controller 22 When .rbhe^^ ; 

power value is to exceed the upper limit , power controller. ! .• , 

22 does not increase the power , despite othenTPCibit 'xt ;■■ • v l j 
. ; 15 The transmission data of the DPCCH and the DPDCH, to 

- : : ^ ;m which the above-mentioned power control has beenlperf ormed;/ ^ : : 
tv-^-Vf .--s-.i--- are supplied i to transmitter 21. " ;-rr < J; --d -..a* ; 

To transmitter 21, in addition to the DPCCH data (and 
-••-■v *r-'t • the DPDCH data ) :>. data related to other, channels i( ho t shown ) 

20 are supplied. Transmitter 2 1 per f orms the samevprocessing -'t ■ 
as for mobile station 1 described earlier against these 
channel data, and transmits these channel data via antenna 
27. 

As such, inner-loop power control is performed in a 
25 closed loop formed of receiver 11, SIR measurement section 
12, switcher 14, TPC bit generator 15, and transmitter 16 
in mobile station 1, and also in a closed loop formed of 



receiver 26 , TPC bit extractor 25 , power controller 22 and 
transmitter 21 in base station 2. 

According to the embodiment of the present invention-, 
transmission power control is performed in a different 
manner between in the primary cell and in the. non-primary 
cell, against the common TPC bit : . Accordingly^ it is not 
necessary to generate and transmit different TPC obits. to 
respective base stations/ and thus the TPC: bit f ield tcah: 
•be-, reduced in size; * .• • x -:■] v.-i i >yi-<^.. 

Further / in non^pr imary cell 2; the transmission power 
is not decreased when the TPC i bit is • .? ' Q .' ,^ whereas; the 
t r a nsmis s ion; powe r > i si increased when: the gTBC <b i t jisw:/:! .-j, 
This increases the probability of the -SIR.of no n ^primary 
cell 2 becoming greater than the SIR? blf primary* :.o;el4r >2c. 
Accordingly, the .probability of . non-primary -pell 2 being 
selected as primary cell: 2 becomes greater ?; In other words 
easier substitution of primary cell 2 is promoted..: As ^ 
result, mobile station 1 can receive a DPDCH data 
transmitted from base station 2 with better communication 
quality . x ;: ; ; v • . ■ •.->«■».■:>-.•.■-■.. '. -.■ 

Further, even when an incorrect TPC bit is transmitted 
due to a transmission failure in the uplink, the 
transmission power difference between the primary cell and 
the non-primary cell can be prevented from extending more 
than the degree of transmission loss difference . As a result , 
increase of the interference on the downlink can be avoided . 
For example, even when an incorrect TPC bit of '0' is 
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transmitted to the non-primary cell due to a transmission 
failure, despite the correct value '1' , the, transmission 
power of the non-primary cell is not decreased . Accordingly, 
it becomes possible to avoid an excessively large amount 
5 of variation in the transmission power difference produced 
between the primary cell and the non-primary cell w ? ;/ 

Moreover , • according to the embodiment of the present:; 
invention, the -select ion of primary cell; 2 is: performed: 
based on the SIR> which is one of reception characteristics: i 

10 : .of the DPCCH on which: -the power control is; ;;p.erformedv^ 
•base station -:.2" teaving> the maximum SIR rvalue, .^sr; ,s ieilectedi 
as primary , eel:!,. ^TheEe^ is a correlation: between whether r 
the SIR of the DPCCH is large ( that is , whether the 
communication quality is good ) and w.h.e7th.er;theTSfrRqof: fclrer. 

15 DPDCH , in which the similar power control is performed, 
is large. Therefore; primary cell 2 having been selected^ 
based on the SIR of the DPCCH is to provide good communication 
quality of the DPDCH . Thus, on the occurrence of the SSDT, 
it becomes possible for mobile station :1: to xeceive: the 

20 DPDCH from the base station which: provides ^ good 
communication quality. 

Further, according to the embodiment , selection : of 
the primary cell 2 is performed at the time slot intervals. 
Accordingly, updating of primary cell 2 is performed more 

25 rapidly than that performed in the conventional method. 
It becomes possible to follow fading variations at higher 
speed than before. Even when the fading varies abruptly, 
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updating the primary cell at high speed makes it possible 
to avoid a bad influence to the communication quality, 
FIG. 4B shows another power control method illustrated 
in a tabular form. The transmission power control in base 
5 station 2 acting as non-primary cell is different from the 
power control method shown in FIG.- 4A f r though the . 
transmission power, control . in base station 2: selected as; 
primary cell is- identical i Namely ,- the DPCCH transmission 
power in non^primary cell 2 is increased by ;0 .w5 dB: when 

10 the TPC .bit is M f ;:^and is decreased- byr 0 . 5 id© when -tejxez 
TPC bitPisJ.^O^-i-.^i^ Vr.vv. :; • • ... •-,/.■ 

In; thisvmethod^the: power is deer ea&ed: Jtb^ ar^ greater:; 
extent in the primary cell than in the non-primary cell/; 
in case of decreas ing the transmiss ion power This can also 

15 promote easier substitution of the primary cell . Moreover # 
even when: an incorrect TPC bit is transmitted? due wto an 
upl ink !'» transmiss ion f ailure > the transmission power 
difference between the primary cell and the non-primary 
cell can be prevented from extending more than the degree 

20 of transmission i loss difference . * As - a ■result an 
interference increase on the downlink can be avoided. 

FIG. 4C shows still another power control method 
illustrated in a tabular form. According to this method, 
when base station 2 is a non-primary cell, the DPCCH 

25 transmission power is controlled to be invariable, 
irrespective of the TPC bit of '1' or '0'. 

With this method also, the power is decreased to a 
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greater extent in the primary cell than in the non-primary 
cell, in case of decreasing the transmission power. This 
can also promote easier substitution of the primary cell. 
Moreover, even when an incorrect TPC bit is transmitted 
5 due to an uplink transmission failure, the transmission 
power difference between the primary cell and the 
non-primary cell can be prevented from extending more than ; 
the -degree of transmission loss difference. ^As a result v 
an interference increase on the downlink can be avoided; 
5 10 As another embodiment of the present invention, ; mobiles 

station 1 selects a primary cell by> comparing the DPCCH: 
power , other than the SIR of the DPCCH^rRIG . 5 shows rai block 
diagram illustrating a portion of the mobile communication 
system: according to this alternative embodiment i. of the:: 
15 present invention . . ■ 

In the mobile communication system shown in»JFiIG; 5>:: 
identical symbols are-assigned to configuration elements 
identical to those shown in FIG. 1 , and detailed description 
of these conf igurat ioni elements is omitted. In the mobile • 
20 communicat ion system shown in FIG ; 5 , differently from that- 
shown in FIG. 1, the SIR measurement sections 12 x - 12 m 
in mobile station 1 in FIG . 1 is replaced by power measurement 
sections 19i - 19 m in FIG. 5, so as to measure the DPCCH 
reception power (RSCP: received signal code power ) received 
25 in receiver 11. 

With this configuration, a base station selector 20 
determines the maximum power value among m power values 
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measured in power measurement sections 19 x - 19 m , and outputs 
as the FCS bits the identification information of base 
station 2 corresponding to the maximum power value . Also , 
a TPC bit generator 3 0 compares the target power value having 
5 been set in advance by a non-illustrated outer-loop 
transmission power control ,. with the maximum powerv-value 
selected by switcher .14 . A TPC bit ' 0/ i is ioutput ;:whe|n;felie. 
maximum power value is greater than the target power value ,v 
whereas a TPG bit '1 ' is output when the maximum power value 
1-410. is smaller than, the target power value . Other conf iguration: 
elements in ^both mobile station- 1 and base station >2^<are 
>: similar to tJibse - shown inr EIGv 1 . ■;. i vi a x*:i- • jy ; i o 
>: With this v /alternative embodiment ,;; high-speed 

r \ selection of :a: i primary: ceil having t .good .;. communicant ion:: 
15 quality can be attained, in a similar way> to the mobile 
)'■• : communication system: shown in FIG. 1 . ^ *■:. v-.*:-. ^hiLr^m\: 
Additionally > dri the description of the embodiment s 
having been illustrated, the reception characteristic of 
the DPCCH is. measured. However; it may a Is o b e possible v 
20- to measure the reception characteristics ( the . S.IR, the 
reception power RSCP, etc. ) of other channels on which the 
transmission power control is performed in a similar way 
to the DPDCH. 

Further, in the foregoing description of the 
25 embodiment, W-CDMA is applied as prerequisite. However, 
the present invention is not limited to the W-CDMA system. 
The present invention may also be applicable for the Code 
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Division Multiple Access (CDMA) systems as a whole, 
including the multi-carrier CDMA. Also, it is possible to 
apply the present invention to other communication systems , 
such as the Orthogonal Frequency Division Multiplex (OFDM) 
employed as transmission technique for ground-wave digital 
broadcasting. 

- INDUSTRIAL APPLICABILITY ' ^ :v M 

The present .invention can be applied for a. mobile: 
communication system; as well as a mobile station (portable 
telephone, car > telephone, PDA/ etc . ) % and van ba s e; • ;s ta t ion! 
in : the mobile communication system; For example* the- 
present invention is for use in: a mobile communication 
system • .-in: ....which.:i..c.o mmu n ic at ion ; • is v : penf ormedwnby u thei 
multi-carrier CDMA system including W^CDMA, and a mobile 
station and a base station in the mobile, communication 
system concerned. ; ...v.s *:o':>. -vo - - • . 

According to the present invention, selection of the 
base station transmitting a user data signal* with power 
control is performed based on the quality of the control 
data signal transmitted withpower control similar to that 
performed against the user data signal. Therefore, as for 
the user data signal, it is possible to select the base 
station which can transmit the user data signal with the 
best quality, and the mobile station can receive the user 
data of good quality. 

Also, according to the present invention, in a 
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communication condition in which user data signal is 
transmitted from one base station selected by the mobile 
station among a plurality of base stations , updating 
( switching ) from the selected base station can be performed 
5 at high speed. 

Further f according to the present invention', a 
criterion for selecting the base station .transmitting the 
user data signal and a decision criterion of> the 
transmission power control information are.commonizedv and 
-r 10 a has e s ta t ion ha ving : better communication equality ;canube: 
selected; 

; v The: foregoing description of the entbodimenfes:- is^nbfe 
intended ta limit the invention to the particular details 
: : ■ of the examples illustrated ; Any suitable mod if ±c.atd'b.h.ta i nd. 
15 equivalents may be. resorted to the scope: of the invention. 
All f eatures and advantages of the :inve'ntion:»whichI f a~Llv 
within the scope of the invention are covered by the appended 
claims - 
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